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lettuce, parsley, brussels sprouts, mustard greens, spinach, cabbage,
broccoli, and other vegetables- Although they concluded that the antl-
mutagenic substance in these vegetables is chlorophyll, certain food
substances without chlorophyll, such as apples, also inhibit mutagenic
activity (Morita eit al., 1978), indicating that some factor in foods
other than chlorophyll can be antimutagenic.
Hemin
Certain pigments derived from animal systems have also  been re-
ported to have antimutagenic activity-    For example,   hemin inhibited
the activity of a number of polycyclic mutagens including  benzo[ajpy-
rene,   3-methylcholanthrene,   2-acetylaminofluorene,   2-nitrofluorene,  and
alfatoxin B^ as well as several mutagenic amino acid  pyrolysates,   such
as Trp-P-1 and Trp-P-2  (Arimoto £t_a]U,  1980a,b).     The heme metabolites
biliverdin and bilirubin also interfered with the mutagenic activity  of
some of these compounds.    The mechanism of  these antimutagenic effects
awaits complete elucidation.    Hemin interfered with the mutagenic activ-
ity of 2-nitrofluorene and the activated forms of Trp-P-1 and Glu-P-1,
all of which are mutagenic to S.  typhimurium in the absence  of a mammal-
ian metabolic activation system.    Therefore,  at  least  some  of the anti-
mutagenic activity of hemin must be unrelated  to such activation.
Fatty Acids
Other chemicals in foods have also been reported to inhibit muta-
genic activity. For example, the unsaturated fatty acids oleic acid
and linoleic acid (but not the saturated fatty acids stearic acid and
palmitic acid) inhibited the mutagenic activity of a number of chemicals
for JL- typhimurium (Hayatsu e£ al., 1981a,b).  The mechanism for this
inhibition is unknown.
Nitrite
Yoshida and Matsumoto (1978) reported that when pyrolyzed casein
(a mutagenic extract of roasted chicken meat), tobacco-smoke condensate,
and certain aromatic amines were treated with nitrite under acidic con-
ditions, there was a decrease in the mutagenic activity of these sub-
stances when tested on Salmonella typhimurium .  Concentrations of sodium
nitrite as low as 3 mg/liter were sufficient to cause a loss of most of
^oon^r861110 activity of casein pyrolysate. Similarly, Tsuda et al.
(1980) found that acidic treatment with 2.3 mg/liter solution o!T~socfium
nitrite resulted in the loss of mutagenic activity of Trp-P-1, Trp-P-2,
and Glu-P-1.	r r
A more complex situation has been found to exist for the interaction
of nitrite with 2-amino-a-carboline (Tsuda e£ al . , 1981).  At pH of

